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encus and endogenous substances on the hinding profile
of drugs to AGP, the in vitra to in vivo correlations of
free Tevel datermination, and the reliability of the free
level determination. We have alao studied what precai-
tions should be taken in order to upgrade the reliability
of ths determination of the free concentration, and we
have examined the rolc the physical-chemical properties
of isclated samplea of AGP play in recults of in:vitro
binding studies.  The binding of several tharapeutic
classes of drugs to AGP is reviewcd. The value of the use
of AGP as a diagnostic and prognostic ncid in disease
states iy reviewed as well.

11. lsolation, Structure, and Physical-Chemical
Properties of Alpha-1-acid Glycoprotein

AGP, also called vrosomucoid, has been a subject of
study for more than 90 yr (257, 258, 396, 463). In table
1, a survey of these studies on AGP is given.

The isolation, the strucLure, and the physical-chemical
properties of AGP have been reviewed earlier (257, 258,
469, 578). From these review studies it has become clear
that there are several forms of AGP which differ in their
stricture and physical chemical properties. These forms
have been described in terms of their physical-chemical
properties (tahle 2).

Native AGP, asialo ur desialylated AGP, mudified
AGP. and abnormal AGP uare heterogeneous furms of
AGE which differ in their molecular weight and/vr elec-
trophoretic pattern (tahles 3 and 4). The molecular
weight of native AGP, mndified AGP, and abnormal AGP
is about the same, whereas that of desialylated or asialo-
AGP ia lower (table 3). The amount of polymer that

-

forms in nutive: AGP during isolation déetermines the

molecular weight of the polymers of AGP. The several

heterogeneous forms of AGP have electrophuretic pat- i

tarns which differ in the number of bands, in the moving

vealocities ol these bands, and in the intensities of these -
bands; hecause of small charge differences in the peptids -
chain and sarhohydrate moiety of AGP (table 4). AGP
samples with different electrophoreti¢ patterns are gen- - |
erally reported as different microheterogeneous types of

3y

AGP or simply rs the occurring polymorphism of AGP 4

(469). In'the literature the names nf heterngeneons fopms g

or variants of AGP are sometimes, incorrectly, used to 3
denote microheterogeneous types of AGP (489).

In this section the physical-chemical properties of =

several variants of AGP, such as molecular weight, sta- .
bility, and microheterogeneity, will be reviewed.

A, Meihods for Isolating Alpha-1-acid Glycaprotecn

Mauny studies dealing with methods for isolating AGP
have been reported (54, 94, 98, 119, 173, 213, 219, 257,
268, 297, 298, 306, 319, 320, 334, 388, 169, 184, 560, 570,
579, 503, b94). All the procedures described are time
consuming due to the use of a series of scquential chro-
matographic and/or precipitation steps. Recently two-
and three-step purification methods, starting from Cohn
Fraction VI, have been reported (217, 303, 505). Succari
et al. (515) reported recently on a two-step purification
method starting from plasma iteelf. Bécause in this pro-
cedure exposure to strongly acidic conditions was pre-
vented, the investigators could obtain an ACP sample
which had not undergone desialylation. Hellerstein et al.
(225) recently described a time-saving isolation method

: TABLE 1
urvey of the history of the studiay on AGP
Na. Subject Period Tef,
I Isolation and charactarization Fram 1A82 until about the 1960s; %4, QR 173, 287, BRA, 247, 29R,
334, 466, 468, 469, 476, 484,
485, 512, 860, 870, 579, 633,
£04
apain from the end of the 1970s. 12,23, 97, 102, 123, 217, 2285,
dite 1o the obyervuliva Liat the 000, 515; wection 1T
physioal ¢cheminal propertiss of
ACP ore dependent on the isola-
tion procedures uscd
I ACP as acute phase protein The 14605 and the 1370a 129, 137,162, 198, 196, 283,
446; section 1
m AGP &s drug carrier for ate- The 19608 181, 182; 5658
roids
v AGP ay acute phasc protain Since the 1¥80s 164, 165, 178, 184, 221, 472,
‘ and as diagnoatic and prog- 553; section JIL A
noutie aid during therapy of
several diswase states
v AGP ax druy carrier, espe- Binei Lhe 19804 396, 412, 460

cially for basic drugs;
an drug carriet for some

asidie drogs

249, 544, 545; section IV
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DRUG BINDING TO WUMAN AGP IN'HEALTI AND DISEASE

TABLE 2

Surveys of the several names and varianta uf AGQD

Survey Af the vivera! names iead for AP

__NoA Namc QOrigin naroe Feriod uoad [i 38
1 Tieriachar Gummi Carbohydrate substancs, iso- Spuradically, 1892 173, 287, 431
lated from blood, with proper:
tiex identicu) w those uf Tier-
wummi (207), s mucoid ino-
lated from anails
11 Seromuroid Mucoid lsoluted from serom Always until 97,113, 221, 257, 258, 273,
with properties comparable to aboul 1960, 431, 54R, 578, 594, 594
those nf avomurnid, a mucoid {ater aporadic-
isulated from eggs {ovum ally
(Latin) = egg]
49 Alpha-1-scid glyéo- Acid plasnia protein clasaified Nipea 1942 the 334, 475, and moat refa. of
protein as an alpha-1:globulin and pame wost table 8
with 8 low soslrstris point often used
(3.4) ang a molaculer weight
of aboul 40,000 -
w Mucoprotein Glycontatein with 30% w 50% Very sporadically, 500, 560, 578, 579
carbohydrates about 1950
v Orosomucoid Muicoid ianlated frow serum, Binen 1850 often 53, 56, 7, 70, 98, 88, 198,
with ¢ bigh sulubility in boil- nned 208, 211-913, 274, 302,
ing watar (38); [oros (Greek) 488, 560, 70
= aguiesus part of bloodi
Vi Alpha-1-glycoprotein Alpha-1-glycoprotein with 2 mo- Very sporsdicully, 152, 184
of Behultze lecular waight of ahout 1855, 1962
54,000, first described by
Schultxa el al. (484)
- Ne. Upecics TNefined as Rel s
I Native AGP 1soluwd from plusma or serum, And probubly with th 53'2;22:‘10’7'3”9' 3133327
sRine NTOPETties A8 in vivo (AL, 371, 872, 388,
499, 500, 582
1 Dalipidatsd or defal- AGP with a lowsr content, of fatty ucids than nutive 87, 107, 181, 211, 21, 2i3,
ted AGP AGP, resulting frora ethannlic ur char¢onl trnatment Y82, 285
1931 Asiojo- or desinly- Native AGP from which eséentially all siali¢ acid groups 20, 21, 50, 58, 73, 74, 102,
Inted AGD of the carbohyrdvats groups are remuved enzymatically; 124, 177, 211, 268, 366,
bit someticnes ealied modified AGP 421, 494,199, 582
w Modifind AGE Native AGP from whith aminu acid groups of the paptide 53, 181, 25D, 294, 336, 418,
chaink are modified; slsv yonietimes usad for ssialo- 489, 400, 489, 555
ACP
v Abnormal AGP Native AGGE, isolated from serum of plosma of patisnts, 78, 74, 104, 140, 162, 218,
with physical-chemical properties differant from native 250, 323, 392, 448,489,
. AGP isolatad from carim of healthy people 490, 505538
Vi Polymers of AGP Pulymers of native AGP formed during its isolation and/ 38, 212, 508, 569, 571
or purification; degres of polymarization dupends on
the procedures veed
vi Micrnbeterogensous Variunta or hetarogencous forms of AGF (this table, nos. 14, 15, 489, 490, 494, 529.
typen of AGD » 1-VI) with differencus in their electrophoretic patterns see mluo refa to table 4
polymorphisen af (differeut numbet of hands, different velocity of theee :
AGP hands, and/or different intansity of these hands)
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. TABLE: }
Survey of reported mulecular weighly for AGP
_ _Neo Method vsed , Terasrks on tha AGP prennmtion uscd Values Ref.
1 Diffusinn-viecosity Native AGP, isoluled according to Weimer ot al. 44,100 500 __.
: " (560)
n Light scattering Twn different forms of AGP, referred to uy 40,000 152, 483, 484
““giphu; niedsr molekulurus Siureprotein” and
“ulplia;~Glykoprowin (3.5)" or “alpha,-ncid
glycoptotein of Schultze,” respectively, iso- 54,000 162, 483, 484
lated by weing precipitation
Adrorption methads
110 Sedimuntation=diffo- " Native AGP, isolated from Cohn Croction VI by L1,600 58
sisn chromatogruphy on carboxymethy) cellulose :
Sedimentation-viscoaity " Same wethod 43,000 53
Sedimentalion-diffus Deiiatylatsd AGP, isclated as dsaeribasd ubuve 38,600 53
sion '
Sedimantation-viscosity Same method 41,600 53
v Sedimentation-dittu- Native AGY, lgolated according to Weimer ut al. 87,700 287
sion (680)
Sedimentstion.viacosity Native AGP; ianlated according to Weimer at ul 46,700 267
S (B60Y
Light scattering Native AGP, isolstad according to Weimer atal, 45,000 . 287
{b60) :
v Sodium dodecyl sulfata- Nutive AGP, ivuluted by slectrofocuning 40,000 311
polyacryjamide gel
elactrophursis
vi Osmatic pressure, sedi- Nalive AGP; isoloted according to Buergi and 41,100 268
mentatton squilibs Schisid (94) 39,000 268
rium
Dsmotic pressure, sedi- Dusialylated ACP, anlated as above 34,600 268
mentdtion equilib- : 34,100 268
rium
21 Sedimentation-diffu- Notive AGP, isolated fram plasma usiug severs! 44,680 388
sion ion exchange chrumetography methods :
vin Polyasrylamide slab gel Two forms of AGP, one isolarad {rom urine, the 41,000 180
elsctrophorcsis other from lymphocytes, granulocytas, und :
. monocytes membrunus 52,000 180
™ Exclusion chrumastogra-  Two [orma 6of AGP with common immunologi- 45,000 104
phliy on Sephadax G-200 cal determinants and ulmost identical aminn .
exid composition but different smounta of car- 37,000 104
hohydrate, isslated from liver metastases of sev-
eral tumors
X Not rsentioned Isclatad by Behnngwerke 44,100 100
Polyacrylamide gel elec- Native ACP, irolatsd according to Gangula et 46,000 37N, 872
trophoresiu al. (182); eota) earbohydrate content sbout 47%
‘ Xn Polyoorylamids slub gel Nalive AGP, isslatii] accordiog to Lovrell at al. 44,000 179
. electrophorensis (300) followsd hy a purification using hydroxy-

apatite high-pressuru liquid chromatography

which is suitable for large numbers of small-volume isoelectric focusing procedure starting from albumir
samples of plasma. They pointed out that it was impor- depleted serum, which resulted in the separation of 1
tant to check for the possible occurrence of desialylation  least seven microheterogeneous types of AGP (section .
during the acid precipitations, Halsall et al. (213) de- D). :

acribed an isolation method for native AGP from ne- On studying the literature dealing with AGP, or
phrotic urine under practically pbysiological experimen- notices that the stability, denaturation, and polymeri=
tal conditions. Arnaud et al. (23) described a preparative  tion of AGP are hardly discussed at all in clinical, pha




